(19)0#H#ffrT* (JP) 



<>2) & m # » & 




(A) (ll)tttttfW&M»* 

#^2001-160640 
(P2001-160640A) 

(43)&|g B ¥j£13*p 6 M 12 B (2001. 6. 12) 



(51)Int.Cl. T 
HO 1 L 
GO 1R 
Gl 1 B 
HO 1 F 



43/08 
33/09 
5/39 
10/20 
10/32 



F I 

HO 1L 43/08 
Gl IB 
HO 1 F 



5/39 
10/20 
10/32 

GO 1R 33/06 



&&&& *Sl2fc m$m<D&23 OL (£18 H) 



(21)ffjffi## 



(22)ffiIHB 



«fK2OO0 -286561 ( P200O - 286561 ) 



¥J£12#: 9 £21 B (2000. 9. 21) 



(31) «$fc*££3B## 4$H¥1 1-269763 

(32) ffijfcB ¥j£l 1 ^ 9 £ 24 B (1999. 9. 24) 

(33) ffi$fcffc£3BH B* (JP) 



(71)taiSA 000003078 



^II^I|*5*#K«;(IBT72#«i 

»5s;ii»jii*«*^K/M6i^Br i «c 

5££tfc3t28HfeHffrfe > * - ft 
(74)ftSA 100083161 



(57) 

So 

rai3 5Srfc'yl3 3, 3 7 PJ^ffAi"S r. t \z ± 9 . 

tf5 0 rtuc: £«9, 7y-i4il:S«S?Mtti4 

3i, tV| 3 3 CSt^SMI 3 1 W T'd 



45 U - K«ffi 




43 m2<D&&&t±m 

41 5&3GO£i©t£M 

39 4«ffi^S=M4S 
37 $2£>&&t£tf 

35 Wb£-£S 

33%10&ffi&S 

31 £KO£&&BUi 



BEST AVAILABLE COPY 



(2) 

1 

mis* i <n&m&m t mmmifc $ ixtmKte&m t , 

2 O&BSttJf k . 

m%vnm*£ z mmm *2m u±^mmm zm z z 
t frmm t -f s it *m i is« oa^jgfit^* ift^, 

fo-SVMi, l^-&JP,<^ffiS<0^ft5^fc#3Ji£2JI«_h 

m is + p^bs \m & tf- u -c m is m 2 «o ^mt± m t mm m 
mtzffiz.zmz'wm.'&.m tms^i &®mt-r 30 

t^m 2 wssstti 1 *m x 5 r t zwmt 1-5 m **i 

1 Sfc(±3fE«cD^Sfet^J*^ 0 
[lf#*!5] l!tTlS«&<OSft5^b&f4, FeCtfti 
7&>^> ?t •? , F e O, Fe»0«, o-Fe»Oi, y-Fe 

«o. fr<i>m\-£tiz> z tzftm t-t-zm#m2 ^143 ie 

75» P>s^C *? , C rO, Cr>0>, C r Oi , CnOi, C 
rO. , CrOi^&StfJxS^tS:#«ti-5iS*«2 

s few 3 nm^M^m m*, 

MnO, MnO>^ltf^l5;t^#it 
US 3 ©»BJH4Jif4, tfJiam 2 <05SmttScoa^*l6l^3g 
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[Bt#«9] tfJf23?3Z>3£8£ttJf 14, f^nm^tCO^WliZ 

m t l ft v * wtffc -e & 5 r, t * #m t -r z if 1 

[»*« 10]Il (DR&M&m t . 

"C, miJjfavmkzffizLzmiwimwimt. 
fltusa-fb^-g-s ^ L-cwiBis 1 <Dm&>&m t mmmtft 

2 (D&m&m t , 

a-fb*«x.5^3w3tattSt, 

WIE* 3 CO 1 2SE*tt-fr Lfc* 2 WR3t«tt® t 

[|f*ill 1] lifJiEB^fc/g-g-S 14, [s)-^JSco«<D^ 
ft5®E-(t:^Sr2S^±^^jgteW, fc5v>[4[^l-# 

[if*ill 2] * 1*1*10? WtSr#*.«JBl«)»«14Ji 

in— ^jR<offi*o^ft 5®Hb$&£ 2 ajy.±$tf«ti)W, 

fo^V^(4, Rl— AJRroflS*«>*ftSSMt«J1^2*6t± 
J&f&ZtLtcWAmk. 

mmnxm zfr u-cwia* 1 nmtms t mmtefcz 
mitzmz. -5^3 ^sitttt ji t sr<i tl z m%mK%)$km 

[St#lll 3] MGflBftoAftSSHI^Ii. FeO^-fk 
^A 1 ??^?), FeO, Fe>0<, aFe:0», yFei 

O. A»P>Sl44x-5r: b&ftWik1-Z>n&i£l l*fc(4l 

4] DtrllEffi»«>*ft5Srtt«&»4. CrWBMt: 
^Id^b^!?, CrO, Cr:0>, CrOi, C r « 0> , 

cro. , c TOit>><om\*tizzk%<tm.k-tzm*i% 

1 lifclll 2fE*fecoS^Ci£fet^-^-y Ko 



3 

$M»e>fct>, MnO, MnO>A^iMI±*n-5r.i^^1li[ 
b-tZm*m 1 1 4 fell 1 2 IB««J>»ft«gi«b*^y 

ESS 2 <D3iBit4BI4, ifflSagS 3 tf>3£®:tt«<D jWflEBWb* 

fc^b t4v "mitmmmx'h zzb *m'&t -rsni#« 
i 9 ] oiftiaftSK^ t , 

W— A*ofli*o||/j:5SMt*S:2aEil±^trfflti)K. 
9S 2 <Dffi&&m b . 

^A^?it), F e O, Fe.O. , o-FeiOi, y-F 
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e , O. frb m\ii\Z> Z b ZftWibiSIII 2 0 E«w 
[ff*92 2] ItfflfeffiftoA&SSMbtttt. C r roifcfls 

$3 A> CrO, CriOi, C r O. , C r . O s , 

era, CTOifiibmtfnzzbzm'&b-rzmxm 

[lf*«2 3] fffflrcO&roA/j^BMbWtt, Mn« 
*t>, MnO, Mn O, iMff iV5 - tSr#® 

[0001] 

. -CfcS 2®<733£a+tSSr{ix5^ttag#:»'M-t-'5o 
[0002] 

[^Sf] tt«Efl^ttt::Eflk£iifc««(fff 

<7>3£$tOS D-C^k-f-S^^IStn;^)* (MagnetoResista 
nee) fcfiJ^U «*««SrW4fe-t-5«««Sia»**^- 
(MRffi:»t5, ) 11836 Sixfc. (IEEE MAG - 7, 

150 (1971) ^#fig) . rwMRf Bt^-fevDic: 
»fcf^*ft««*UStt;S&*^y K (MR^yK) <t L 
30 [00 03 ] tt^^Sfctt£B&Eftttfto/J*£> • 
— y K t MEftKfr t <o tB^jgS^ ± t) /h $ < V » 

[0004] ^oJ:3*JB#te»L-c, 
C r-^F e /Cu<oj;5lc3Satt^JlJR<k*JKttifeJSJBS 

40 -X?fc-5 (Phys. Rev. Lett. 61 2474 (1988), Phys. Re 
v. Lett. 64 2304 (1990) ^#^.) 0 LA>U Alfel 1 

[0005] mt&&mm* i ®M&&mm\z v 

(#*£-&) tOMRKtrtJV^T, *t*W««ttS»*S:|8 

i<0Bft (^f^) 5rB^LT*it, te^<05S^t4Ji<D 
so mt&ftMmi8fc£'0Mk&&£itZ>z.bt:W&bLX 



i 
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5 

T-fi^ fc'W^yuy^-T-irl^fiHTV^S (Phys. Rev. B4 
5 806 (1992), J. Appl. Phys. 69 4774(1991) ^# 
BB) n 

[0 0 0 6] rcoip^^fv/^y^wm^ffifet^ 

[ 0 0 0 7 ] -j&lHjft.* f Wuz/i^M:, 5S»tt7 U 

-I, 4>W*^ttJi> ISKttfcrvJi, .ROKSHBteJBo 

miu±g.fet& tt« a> e> <o&&/u r *&s4§tr ± o r ^-t 15 

laaatem^-cspaizissi-e**. isu, pj3S ate/from 

%&fctem< ?ty^^iK*tt, -o<0jg#t 20 
nw>a s ^ i -<?» i ^st»*sefl: ^ h 

'So 

[0 0 0 8] HBR^^trw</^5R^S:^av^5#-&^ 

[0009] ^co^Ka^^j?$fi, 3i^tt^y~^ 

[0 0 10] L*>U 5Hfc-Ctt* B!«Kttl»[Sr»«tt7 

y widows *-e»<-r*i, m&<o»&mm* 

[00 11] ^ttS:«Hfti-5fc»l^ ^y-JWBftSfcgff 
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[0012] /^-yK/M7^«igo^ t° y/^-fm 

*\zr>\,^X , #4#!ia£EI2 0(a) tc^i- 0 
[00 13] KO^tfy^^S^lt T*»6]W»raJl 

$nfc » 1 1 , »ai4tr>/i 3 , tpmim 

teJis % 3fi«f*7y-ji7 *wu s?)i:a«tt7s- 

tti9, &u*-*ftf>y- Kiii litts, 

[0014] 3£8£tt7 y 7 cofS]*^:t>*§^+4t 0 v^ 
<7)B^^i:«J:ot, EI20 (a) *(5D-^f&]S^ 
<n 5 fc»2 *>E»»i4Jl 9 iaJB$nfcW«8« OHM 

SB) ft> M^^m^^ctor^ffirt^^f^^^d 
s 9 1 y — ® 7 <d j$ffitifr£><Ds<'{Txmm : k 

g ttTi? n fistic jsi ftljjfiKO-jj ft 
Ml^«^aot, El 2 0 (a) <D&ftc£3t 
[0015] /<^-yhv^7A«gT1i, «2(DS3S 

biases: t.« ^ b^»&<o*MaatTa (#m— aue> * 

0 2 0 (b) lr^-T Q (Si, K3fiK14IRtt— WiS^ttS:^ 

[00 16] IlMS2(?)S3«4il, 9lcj:^a 
i-Tb, I O** 2 «« ©K»KttI#lt*j8« i: 4 

[00 17] — ^.t 0 ^ ^rv-^/^Sic: £3CoFe/Mn/ 
CoFe^OHJlfll3t^r*3V^T. -0<7?5^att«CoFeM(0^ 
*tBC*JI*-fr*S«*SiX"Ct^« (J. Appl. Phys. 79 (8), 

ISApril 1996 . 

[0018] 



II 



7 

u Kit bcom^mamvLwrnm*, jeshs 

ft^yK, J8&S£3£g, &OTBfteBtJI 
[0 0 1 9 J 

« i <D%im&m t mmnm £ tiitmt&&m t , wbg 
[0020] *«iq^^-i4, % i x fanmitz 

ffi tl £ 0 1 <o 5£{&i4Jf <fc > ID— &JR«>«&<Z3&fc5®Mfc: 
^Sr2ttW±^tfSttfflS, feSVMi, ID— ife JBs <Dtff$t(£> 
*4*BWt»*^2Jia±aJi*ixytaUi«ISrJMIU. 20 

\^xwi\<Dtem'&mtmmwti$.£i\ s as 1 # a t wHta* 

1 0 0 2 1 j rn&waEinetajaftsrF-H:, *8mb»4! 
-t? a (o^mx- ^mm&m&t&tr % 2 <D%m&m b a? 3 

M*&m.&jjmz&<&£ixz a tot, ^i25.t>*^3w 
m^xt-i.mmTm<DWiMtt:mz>z.b t^mb* 

[0 0 2 2] ft. ro«t5*xaofBiifKktt, BSl^y 

K^m4rti±teiF#i-5 c: t^xhy>, ¥ffico{&v>5£ 

[0 0 2 3] ilWl3^aBtti^^qr^ 

So 

[0 0 2 4] tit, »^'MT;*<7>tt^Kfc)toT, 



#Bfl 2001-160640 
8 

<*9, J3*Q*)*J1BK fljfctfl rMru P tMn, Fe 
Mn, NiMn, NiO, a - F e i Oi ^^bigSiaiR 

[0025] 2tenott«s&i%*»?\ 

[00 2 6] 1) *2^>»«tt«f4, *8Stt»tf>£»l;: 

[0027] 2) m3o?s^tt^(^ ftummnmmiz 
[0028] 3) mi <DBL3m&m\±, % 1 ^ssatt® 

[0 0 2 9 ] 4) I l(7)S»ttiH OTffi»10^a 

[0 0 3 0 ] 5) mi^s^+istmi 

[0 0 3 1 ] 6) mi, *2, XVJBSOSlBJHSfeJfW:, 

[0 0 3 2 ] 7) 8^1, *fclHfAJi»4. PI— ft 

7-1) FeO, Fe s O., a*Fe»0., y*Fe: 
7-2) C rO, Cr.Oh CrOj, C r : Oi , Cr 



9 

[003 3] 7-3) MnO, Mn O. d^JSiitl^, 

[0034] 8) mtm&m , tmftmm 
<d mm -e * 9 , r. ©i« t # 1 1» w #»ts* £ 

S Kit L , Kit $ ft fc «¥■ * * * M&JB 

-So 

[0 0 3 5] 9) flftM££J|, Sfcllff TJiCfcoT, 

[oo36] 9 - 1 ) itsag'&astfjft, * i <^s£attJi 

[0 0 3 7] 9-2) lE^S^^/cti, m 1 <Z>SH814 
CDTfcSo 

[0 0 3 8] M, *«Woai«fflSt»»^y Ktt, 

i o) mm&mmmm*t>mn^y Ko«»#rtiffiiE» 

5/ Kt?fc5o ^ft^Ko £ ft «: , K3£ 
HMbfc w^J:3*R»«ttW©»Jllt 

[0 0 3 9] 11) »ft«gtSft*5R^^a*»SLffi± 9 

[0 0 4 0] **W^)* = tt, miJffa<Dmitt: 

[004 1] 

[004 2] El 1 12, K*«tt»**-7-Sr*-rt*»BlTf 
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[0 0 4 3 ] ^COfg 1 <D|SiS»l»<0«*fifc&**^ 

i*, » i 3i, z.<n%\ <nfc&mtem 3 1 

\z9Mj&tiL r<o» i oRSH»«yi 3 1 <t t 

Sr*KSC»rtlKa-&S**«flSlS*Ji (SAD 3 5, 

10 ZO&^m 3 5tCj;oTlf? l<0»«i4Jl3 3 fcHSEtrrtl 

w 2 <z>R&«tejB 4 3 , xv— n<o y — Km 

[0 0 44] » 1 O^attil 3 3 12, mi 

2 <^5fi«i4Ji 33,37 fl3^e-&Ji 3 

3fi«i4«3 712, m^mftm<Dftmmftco*x~t>mm&) 

-So 

[0045] ^ossastttr >i37i <pm&m&m 3 9 

^/^^^g|5) ±{r^2coS^atiS4 3^rIdSL, 3S« 
147 y-S 4 1 0P?»ffl*s!(S2 0S3S«ttJl4 3 

5o for, 5fi«<*7y— S4 i^^Wttffiffirttw* 

40 r , +m*«ttJB 3 9 sr^-rssfiKttf^a 3 7 , %m 

[0 0 4 6 ] ft, 01 SRffia£**lfl]*S«* 
[0 0 4 7] ST, fc^/Vuy^^^&^T, 9S 

1 ossatis 3 3Rxi^m\^y y-141 co^s^^ 

50 t 0 ^<ywy^{c(±7iv> % i!31J!ft-&ffl03B-&Jl3 5 t% 



it 
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i<o&m&i§ 3 3 &#aq ufc i t K «t 9 m& -ct fc t> co 

[0 0 4 8] ^<75^.t°^/<yuy^cOS!!itXSI;io(j-5 

as+fsyaaxsw:, i2 2w3ft&jiB5rafc!&&3iia«Bi 
t»:) i>5S?aicL^fl|-c— jj&wwm m2<o®m 

II, '<**<0 2 IgroSSf SftMSt'it LTfSi B&T-fc 5 . 
IH S X II* f W^l^Ki^-cO #-t"5 fc CO 

ft, El 2*, AFIl&5£B£{4Jf £^L, K3£B£ l° 

g#t£4*LTV*5. JK±&-ifc?rM!&JIlI;gll, 

[0049] Lfcm i nmtmm** »«tsfetr 

[0050] r i (ommmmzm zmi&m i 
- 1 jsmi - 4*miki$iw-Fz>o ft, ^mmi-iTbm. 
i - 4 -m, n i (ommtzmztsv zmjfct m—<nmi$. 20 

[00 5 1] (3S^fi»J 1 - 1 ) El 3 II, ^0#J 1 - 1 \Z 

[0 0 5 2] z.<r>®Mmi - l&fRKnnmoMffikm 

ftScoil, J> -K®&4 5C0rtlRiJ*?l5^S:v>{r*J-fS]-t-5 

^ 2 cosSiBS ttiS 4 3 cofflflffi J: 9 fcrt{jUJi;riag£.h,T3& 

y— S 4 1 ±C0— gB^aoTV^/SKifc-S. 1213 

t 3 , U-I4 1©5 *>^M-C^-t-a^«:, %2 30 

coS3S«ttS 4 3 b<o&&m&\z J:otm^llf$H 

[0 0 5 3] ffl s (213y.^CO^^-4 711, iK^fi- 

[0054] 1 - 2 ) ^t-, in 4 11 , &bm 1 
[0055] znmm 1 - 2 ii, Kftrntem 4 3* # 

[00 5 6] Z\<OZ5\Z&&W&M4 3' b&m&7 !) 

-«4 1 kffl£aa&m*tiK.1*&* -twXJfttt'g-Att, 

^■fflJKS^S-g ncO^ST*3Sett7 y -S 4 1 COSI-ffc^E! 50 
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t IC - ix\z L-C i lc IhHSk-T 5 C b i> 5 "Ilg^eSS <t 

[00 5 7 ] b^L, ^ffifflglri5^i§-§-CH3g-& 
#33K /£ t) -^>i-< , ttflltt 7^-14 1 o£«i*WH6T 

[00 5 8 ] (g»m-3) crojMEiSTSrBSCfcJt) 
1 - 3 EI5<0$rffi|2] 

fcOflMRBI) ld^1-J;5lc, ®2«75S5fi«ttS4 3' t 

y — s 4 i b wra t^jKttJg 4 9 a-t s r 

■t-5 r. b t?# 5„ 

[00 5 9] Z<D&MMl -2, l-3ICOV^TIl, ^ 

[00 6 0 ] *»«i-30««;ft-&SrlME-r 

zim&m 4 9 ii, ^^ct i - 2 co j; o t £ , sssffiEtts 

4 3'^^®t4^4 9£;frLTI^-r5&&£t£JIcO-hffi 
[00 6 1 ] (^01J1-4)E16 (a) 11, ^MM 1 

- 4 ^ fv^u^m^co»fffiSr, fflEfr*ri6l®WJ i 

[0062] % i conjs^fico.*. f^^/wy^^-eii, 

3*»ttf ^13 7<0BMk£/h$ < -f 

mm^^vmm. **w&iri±, eie (a) i^^-t-i? 
ssisssattfvss 5 , m23t®ttt'v^5 1 . & 

zmmmmb-rzzbx-^ nm&x^ms 7<omik&m 

Z,b&-*imx-bZ. *fc, H6 (a) cofi|3t 

3 3, 5 1, 5 5<DmitB.tsfr£.KZ>mt&%#T£\Z.&< 

[00 6 3 ] WJi7ay*3gSri»AUfcte©OTi: 
It, i6 (b) Iw^-f-J; 51-, ^10R3S8S14S3 l 

ilI*ilS*ffl«Wttt-g-Ji GfAJf) 3 5ico^^, « 

i7s y*jtco5^mttS5 7, 3 3, &U«w*tibc0§£B& 

6:t««-e#5. rco*e-i^ii, $&icos3£attJi3 1 

tmmy^ ')m^<r>^n^mm^%<^^zb^x^ 

z>, ft, «*7*y«3tte*M*a«t»MJi5 3»c:iiru, 

[00 6 4 ] (^2 coHtlco^ffi) *&W<DM55. 
ffiSi^*Kf^-»r#5m2W|ll6^SISr, EI 7 Sr^v^Tlft 
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[0 0 6 5] W2 0£tt^j|ftK:H£ *tr>v</u 

-To 

[0 0 6 6] ^2^^e°^^/uy^fi, BI7^5H"J: 
TiWf4 7*>*afifc, Iff 1 6 1 « 3& 

7 , tt^^fflCO^t^S 6 9 , AV3*«i4» 7 .1 

z<om\zmm sht* d , %&t£s 7 1 

\ZL9S 2 (OR&IB&m 7 3^fig$tL, J-K«ffi75« 

[0 0 6 7] ^(D^fy/^^^lt SHKtttT^Ji 6 
3^5fi«ttJB 6 7 i 5 t>T**«fc»^S*tfc*f hA^ 

coffi^^S WAD 6 9 Srffll*.5t^-efc5o U — 

[00 6 8] 3£B£ttJI 7 1 CO P?SB<?5^j|fteRW:® 2 OKSfi 
M»7 3iO£Stt8-&lcJ;o-C, B7«ffi*^b«^ 

[0 0 6 9] f tt, S:£S^ffl^/l^£ o"C, &m 

[0070] mmm2-i) ccd£?k, mt&m— 
/b 6 3 1 m&fe? y-i6 7 <£>®ffc $ * 

[0071] 0 8f±, 2<^mE?^fl§o^0y-cfc 

9, ^2^S?*a^7 3' tS5f-5»»14«7 I'M 

7 3' <DZti^1nbtiLWM&-rZ)i: o \zs<9—~is?\, 

[0 0 7 2] (m3co^JEo^ffi) #369I<WBA 
fittSftJftat^-^WSJBSOlJJS^ffllS:, 13 9 (a) «r/B 

[0073] 09 (a) it, m3<Dmmmm\zmzxK° 

[0 0 7 4] ma^niKJKJfi^Hs^f^/u^*^ 

tt, 0 9 (a) K^rTJ:?^ Tffil4 7i{I, #1(0 

5 , mm. tr yS8 7, iH£ co#Mb£ 8 9 , 
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3£-&s 8 9 im&^^m 8 7 t 

[0 0 7 5 ] ft, » 1 ORttttttfli 8 1 M»«t£7 y - 

Jf 8 3<7}pfn*gB (0 9 (a) *<nW^y*J-^tfU) t 

^co^m, »tttt:?yHi8 3<0«rtHM>fe 

»«t£:7 y -s 8 3 r * 

io (a) ^we^-r^bSriixSo 

[oo76] z<om^n. nosMii^i^ 

^Ktt^y -18 3— co/M r*f+-£<z>fctf>K:/sv*s ~ 

o^wtii 8i,93 ^sftteaxessr^jfe^jt^ 
[0077] m3<omMmmxn, biml-ceii 

£*l/c^oco|? l tt« 8 1 IBttSHBttT y -if 

8 3tfcSMfW<, 0 9 (b) <^##ftffiflJJi: 9 

O,, S iO.*«)|6l**K^»*LV\ 3H«tt7 

y — ^8 3 <D&&mfi\\±*Witb : bl®mfrb. Cu.Ru, 
NiFe t NiFeCrl^l^:t^t5, $ «b 

[0 0 7 8] (i4^ffiCQM) 01 0 II, *«BJ<7? 

30 [0 0 7 9 ] ^4co^ffi?^Si^^t <, >'/<yuy^li, 0 
1 OlC^-f" i 51-, Tift^4 7 0±tc, SV^^BIML-C 
^^tbfc— o<0^1 60S 3*«t4S 1 0 1 , "ocom 1 

<^Rss«i4« i o i Kt*<D±\zm&rz&mtem 1 o 

3 % Ji i o 3 XW3ft«tt7 y Hi l 0 7 com^ft:^^ 

10 5, femtt? J-1107, if>m^tt^A 109, 

111, 12 0>K§iHKttS 1 13, y — K 
9M1 l 5 <!r^{i^4o 

[0 0 8 0 ] HUH, fS40|lllfi?K<S«-*5^ 

40 x, SvMrBtPifli-5»l^R3SaW4Ji 1 0 lMlc, g3 

[00 8 1 ] 01 OS^0 1 1 Til, 103O 
5 JR 1 ^KS^Stti l 0 1 ±KS« * nfcWJBffl 
(010, SOU l^jft^^f-^^SB) Ht, Sico 

sssKttJi ioi k<Dimm&\z£*)mfci>mm£ti. 



«1 
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[0082] t-tzs >m 1 1 1 f^sss^tts i 

I 3 toi*^i:i9«i«»&IiRitwiftfci 

I I -(Dmmmit^n^-t, &m&m i o 3 ^<Dm%y< 

[0 0 8 4] **WfCdbMt4B:*tt-&«o«^ 

[oo8 5] B4u&£7i (^ras) trji, 1a— ^m<^ffi 
<o«s <&«fc 5 hm;* 2 g&udSJi $ Ktzrn 

1) Fe^ftttH49, FeO, Fe»Os a-F 
oO,. y ■ FeiO.HlttftSo 

2) Cr^)S»?)i!), CrO, CrtO,, CrO 
i, Cr.Ot, CrO>, CrO^^IIfW, 

3) ffi«0*ft3BWfc«Jtt\ Mn^BMt«*»fe*9, M 
nO, MnOi^bStf^, * 

Bit =-[2 (AJ) : L/ (A* ') 
]/ (2m-l) , + coth[7t (2m- 1) 
(2) 

(Phys. Rev. B 67, 3172 (1991)) 0 

[0089] r.w-c\ Di , Dinr.o<D%m&m<Dm 
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* [00 8 6 ] Sfc. ^tfe^StCfi, A u , A K A 
g, Cu, Cr, Mn^CD^^tlfr, mb^fg^I, 

[00 8 7 ] it^^ffltraJi^LTZlOC03Sat4S 

Mi, M, 3*«ttJira^j5g^^yU^— E c 

10 E c = — AijMi -M 2 -B ia (Mi -M,) 2 

CO 

£) )&&tt I An | < | Bit I ^ob». <0<nt%\z& 

[0088] Bi»n <ox&z&famm&&w:m 

Biiesna t>o-e*>4o — Ai tii+HiJB<^ttff^it 

20 tott^ g*tLTA..<0iA 
• i >0/WgftLTI&9 0*g^fi:5 c t^*s« * 

R-*te-&A*B.iW:, 

] S.-i oo[coth[7c (2m-l) (Di /L) 
(D./L) ]/ (2m- 1) '] 

[00 9 0 ] 







BEl«l® 


Bn [erg/cm 1 ] 


Au 


Fe/Au (8ML) /Fe 


(001) 


-0. 003 


AI 


Fe (4. 6ML> /Al (1. 6ML) /Fe (4. 6ML) 


(001) 


-0. 036 


Ag 


Fe(9ML)/Ag(6ML)/Fe(!6<ML) 


(001) 


-0. 070 


Cu 


Co (4ML) /Cu (10ML) /Co (10ML) 


(001) 


-0.015 


Cu 


Fe (9. 4MD/CU (9ML)/Fe (1GML) 


(001) 


-0. 10 


Cr 


Fe/Cr (4ML) /Fe 


(001) 


-0.2 


Mn 


CoFe (lOnm) /Mn (1. 12nm) /CoFe (lOnm) 


(001) 


-3. 0 



[0 0 9 1 ] $t 1 <K MLttJK^ «<0¥ffiT?*> 9 , 1 MLI2 

[0092] m.&&&m*mm<ommx. 9om& 

Ll\, 50 



[00 9 3 ] £fc, **M^B3^-&ffi + IBJli: LT, 
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[0 0 9 4] 0J;fcfi % -F elMM* (FeO, Fe^O*. 
H<7}j?£ tt^O. 2nmHiBl0nm, L< 

i-F e sfMt:«7 *ffl * tr ^ a-:/ m\z m-r 5 hisct i 



& SI T<0 <fc 5 tc b T m >fe L fc Q 
[0 0 9 5] tt, DC^^Fn^/N 
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i S: 2 7 0 tlcSftt 1 ^H^HSfelSrff o fc Q Ltitr 
J:0, #H3ftCT^I rMn/CoF e#ffic0^l£^^. 
^/U^— J u a =H ua-Ms-t^O. 14erg/ 
cm' HJ;!)CoFe««^ ICtHu 
a tt^lMS^aNft C:t1i500Oe) , M s fifcTV 
SODf&fnBMfc (1. 8T) , t lit°»lc0J?$ (2 nm) 
T&£ 0 *|Hft0iJ(OJi*fiS;S:*2K*-r o #HH6CTtt, 

io t it t <£>t#> 5 o 

[0 0 9 6 ] 
[*2] 





Ta{5nm)/NiFe(2nm)/IrMji(7nn)/CoFe (A) (2nm) /Fe (2nm) / 
(12000 Langmuirs)/ 
CoFe <B) <2nm) /Cu (2nm) /CoFe (C> <2nnO/Cu (lnm)/Ta(0. 4nm) 


3fe&£0«2 


Ta (5nm) /NiFe (2nm) /I rMn (7nm) /CoFe (2nm) /Fe (2nm) / 

S (600- 1 2000 Langmu i rs) /CoFe (2nn) /Cu (2nm) / 
CoFe (2mn) /Cu (Inm) /Ta (0. 4nm) 


SfcKftl 3 


Ta (5nm)/NiFe (2am) /I rMn (7nm) /CoFe (1 2nm)/Fe (i Utt 2mn) / 
B«Mfcffc (3000 Langmu irs)/CoFc (2nra) /Cu (2nm) / 
CoFe (2mn) /Cu (lorn) /Ta (0. 4nml 


lfe&S#J4 


Ta (Brim) /NiFe (2nm) /I rMn (7nra) /CoFe (2nm) /Fe (l~4mn) / 

g£*&4fc(3Q00 12000 Langmuirs) /CoFe (2iun)/Cu(2nra)/ 
CoFe (2nm) /Cu (Inm) /Ta (0. 4nm) 



Ta |5nm) /Ru I2nm) /PtMn (lOnm) /CoFe (2nm) /Ru (Inm) /CoFe (Inm) /Cr (0 - 0. 7nra) / ft 
£8&ft (300 Langmuirs) /CoFe. (2nm)/Cu (2mn)/CoFe <2nra)/Cu (lnn)/e«5ftfl: (300 
Langmu i rs) /Ta (0, 4nm) 



(ffi 1 ) 1 75£ 5 CD NiFe ©^fif&WSttffitt Ni80%Fe20%, CoFe 0fb*fi»M«iJ5Ete 

Co90XFe!0K, I rMn Ofli^ftftttJfijfiiEtt Ir22XMn78X-r**. 

(n. 2 ) saEw 1 7i/^: 4 ©±aajtt, cu-Ta stfbfticitto tu*. 

/t 0 cu*m*»i4JiS:*//tfcoFe»att7y-Ji 

co^y<>T T*mStwJ;oT^fc&B*£;hrO^C o 
F eSMKtt-JB^ r^»»tWli:F e*-(b**»64«ii: 

[0 0 9 9 ] ST, mi&ffl 1 J- *5V*T, ^SB«»S:S3*0 
50 UTV^ofcir#lCC o F e mX&^^Mt CoFe7!i 



[0 0 9 7] ::"e, langmuireft, BMfcJSUfclwBS-f-5 
¥tfcTfc 9 , 1X1 0 _ ' Torr#fS^v, \Z 1 g?fW* 

[0 0 9 8] it£Jft^H*|IBJItt:F eBMfc4*«:fflV^:lt 
ffi^Jl^«-ft*il»i:MRftj»S:, 5*c*E]12 (a) , 
(c) tmi 2 (b) , (d) I rMnS3fc$£ 

ttJi*^^SJ^>rr^«»*rti (Hua) 
mmm (He x ) ^wrf^x^ftm^mit^mtMR 

&mWl2 (a) , (c) T*>D, ill^Alfc^ 
0«^ffijtfti:MR*jj*^EIl 2 (b) , (d) TfcSo 
HuairHe x ^WfTtt 8 %S<DMR 85^*4:* 
Hua<bHe x ^fiitT^ 1 0 %3SlOMRffi^S:* U 



* 
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0. Her g/cm'Hi-eM:^fftt§, 

{bSSStt^Fte Sr^-t-o 6 0 0 Ungmuiers-ett 9 0 

#-e#T*5&i\ 12 0 0 



Langmuiers J£J.i:~C9 0 

[0 10 2] *fc, r^AS^ittSft^ + IBJ/i^jft* 

C u t T a lig BSftl: ±ot C u - T a SMtft 



(11) 2001-160640 

20 

SrM^-6HJg^j2CO1200 Langmuiers T'141 3%<7}MR 
^ft?>4xfco b*>U 1200Langmuiers<£ «9 BMtSr§£< b 

b£ 5o 

[0103] SeoT, ftjebfcW«j»-&i:i»V^MRS:W 
j£ £-£Z>tlMZ\^ 10 0 OLangrauiersT^ib 8 0 0 OLa 
10 ngmmer*flf<D|WbS*«^aa-C**. 

[0104] Rte, 3 14, I rMnSMtti fc 

[0105] 
[^3] 



(IrMn fc Fe BMhttoMo CoFc JgjJg, Bfefcfflg) Fe Biff) L fc MR, in > Q&fc 



(CoFe, Fe) 


H so . [Oe] 


MRjo- [%] 


(Innu Inm) 


220 


14.7 


(Innh 2nm) 


185 


6. 21 


(2nniv lnm) 


241 


7. 94 


(2nm, 2nm) 


444 


12.3 



[0 10 6] ^K<tt?. Aff4«*tt*fc*»+ftfcfc 

fctt* I rMngffittitFeKttTOil^tl 
5 C o F e SUSttJB WlRf S:'>4 < i: fe 1 n m£(±, B 
* b< 142 n maiCf^tfcS: fc*Sfo*»« fl bri> 
U Wi-fT*t»fk (Ms • t«0 ^ITHua^ 
iSTi-4<0-e, 2 nmW±3 nmKTCt^ttfcSo 

[0107] nmm4x^ !£&&<&m t Pmm<Dmt£ 30 

F eri* 2 nmJ^T^0^^3 0 0 0 Langmuirs , 2nm£* 
±<Z>»^\ 12000 Langmuirsi: bfc Q F e <£>J¥£la& C 

»<b(D5Sv ^{«^ffititM R #{B;T b fc 0 El 1 

mcom&Z^-to I^SiD, F eOJKffttl nm^ 
^3nmWiii:ft5o #1-, 1. 5nraH2nm 

j»*i0BSLv\ 40 

[0 10 8] H»«5tt. C r SrggSg^bTS: 

^S^ffl^raJl^ bfc^tfV^uycoMRftiSSriai 5 

CO, »50Oe 0. 0 14erg/c 

m l ) T^^$tlTV>5 0 

[0109] ::tomi^«ac iOFe, 

C r ZStemtZltlzmfam l -SSrSWta^ Fe, 

j£cofficofi?ij<i: tt, (1) /7XvC«lf:«77 
-f*yH3i*|fcft, (2) '3:*$/^ 9:^** 50 



(3) K*£^tf#ia«*K:fc»*5F e, Cr, MnCO 

KJCStt;*A*y^ fcixSo (i) ttWB-cfcv* 

^W**fPfiS:-t-5<7>^aSb-C*5 9, Fe, Cr, Mn<D 
ftM^y ho^-/ut J ? 5 t<^5o (2) 14 (1) icio 

tiJ*S:f6l±$-fr5w t^x-#S 0 (3) ttfb¥WfcgcJ6 
bfcBMb»t^»6n, <h LTS*ft»f£*«ttT* 
*• JEte (1) (3) Idaivr, S«£4 0T;-1 

0 O^lrJnfRbooSHkSrSltTS-frSi, BMftftjWit 
i:^ft¥8Si:*« bfctt r. i: * XZ £ 0 4 fc 

(1) . (2) "CI4, S4g£7 7K-2 9 5Kl:ftiPt 

[0ll0]*t r^-ei4£«icf!ft^ts i £/Bv>fc 

MgOlfi, GaAsIS, S i £ffiS:ffiV>5^t f^I 

—m<D&mi5,!%teTi&&N i F etf>ftfc9 Id f c c^it 
Sr*Pf-5&JR; fct^LlfRu, Cu, Au, NiFeC 

[0111] SSKtt^y-StSSSKffiii: 
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(Ms • tSU £j$oT^S<b, V —m±fck 

L r co mi t §£#£14 :/Jf £ *t L T 4 5 ft £ ft v > X v * £ 

[0 112] ClxSrBSr, it*lfr&ffl*IHJifc^Lfc2 

a^-r^i 5 Ms ■ t^^^^tsft^r tr-feSo 

Ms - tf|<OJt«:l:5e*i:i-ntf, 3*BBtt tT >^Jf O » 
[0 113] KSS!B-&S:53ft5i:V^*ffi^fc 

/U=¥— 111. 4 X10" e rg/cra'HKfc^)^ 
[0 1 14] a±a^fc»KSEU:»-&+*«flai*** 

*r#g-efcSo 

[0115] i^t^yK^H, m^-etw/Hi^ 

[0116] Sfc, yu KSUBJK^jy Kcotelc, 11 1 

1 2 o 2frb<Dm&mft&T}*>\<\ — s/ Krtss^iaits 

iXfc«fta«:S*** : Fte3»< — »<0 3 — * 1 2 0 4M 

[0 117] Hi 6*K — »oa — ^rtfcf+Lfcj^Sltt 

2 0 4oo-^tci;o-C, fflE#*t6tEl 2 0 0 J: 9«2f»c 
E«Sixfc**Wo»««:gt«b**^l 2 1 OteSM* 

jx, 3^1204 ^te^i- <t 5 Vkft^m 5 . —oco^ 

1 2 0 6 z <ommm%m 1206^ 
nw^SBR $ n/c-^-co y - Km® 1 2 0 8 k ± t? 
■sn-cv^So aMR«tta*iK 1 2 0 6 & y — ki@c# 

[0118] :oij43- * 1 2 04££)v^s^ 

KilCfr»^irat5KttttS»JHKl 2 0 6 \z 
ft, 3—^ 1 2 0 4C0S^^B5V^^^S*n, 
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La>U * tV/<;^[:^t5i»I{i3-^ 12 0 4 
-vy Ktw&ttS*i],£l*, EI 1 6fc*"t^»fc«&;M\ 

So 

[0119] *fc, Rtht* y — 

K«ffil 2 0 8 Sriai 6Jd*"fJ:5^, x ftlcSW:: 
*HpJ-r5ffi«^a<«fi6i:*5o -tUi, EI 1 6 tc^-f 
«fc 5 fc»««K»*Bl£>£ffi 1 2 0 6 frttftUKtt 1 2 0 

2 \zmm^ Lfc«5t-e h , 3-^1204^^ 

iR]fl!"e&So 

[0120] ««aft»*«^ ^<oBW<o«nttia 1 6 

Srffl^^i^jfe^fw^^Sr^St-rst , Bl7 

(a) ^z^r&itr^f^i-s imfe-? v ~m i <o 

[0121] ^tLtc^-u, im&i&&<offlk&'£m m 

30 AS) 1 2 0 6 5 ^ffiV>fc^t°V/<;uy*^-4:^tti-n 

h 1 7 ( b ) tw^i- j: 0 \z$m&y y -® 1 2 0 6 

4(OfflsE*JWS:, faW&m 1 2 0 6 6— co^y^T^ 
^LTSMttil 2 0 6 7ttx*-fft^SV^*t(63ga 
y ^ Km® 1 2 0 8 ^S5SKt4Ji 1 2 0 6 7 J: 

-if 1 2 0 6 4 0«JH=i8««S:/<>f/<^i"a w hifi-Z 
#So 3 — ^IKH^y KtBSE5!^ 

ffl^fflt^^Jl (#7JI) 1 2 0 6 5 $:ffii>/-c^ t e v/< 

40 # Ttfij jft «: ^ aa-r t » ^ s " 

[0 l 2 2 1 Sfc, 018 <753 — ^Mffi^— v Y(DW& 
Sr*-r*tSBi^fc5J:5^««««:Sb*IRl 2 0 6(7)4 
S (ffl!^*6«*rtllc»LfiiEftffi) Sr««E»8«Efl2l2 
0 2 0*B5^5ptTi:*« J: 5K»*tfc»^ — 
KSStt^W^fcSVMiSBUKtttt-^JI 1 2 0 6 7 

ffi^*^ 1 2 0 6 a^ ^*OE«S»E*0 h7y^ 
^ 1 2 0 4 (^SftS: y *fS] ^ w t 5 0 - 

50 ^O/hS < & 0 . E»JSE» 1 2 0 2 ^bOjf^W^S] 
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i 2 o 6 a <d f^mcomikteB— $*?y y — m<omitt 
t-e, a-^ 1 2 04 tt o >m^<Dm&m*mmz'ijo 

5. Hi SCOm^i&^Mmi 2 0 6 a Kte, 10 

xfov, »»tzVL9ittmto-rz> 9 ^ iis 

It, iffi^SElcSSKSrSEi" (CPP^S;) <dgmr 

[0123] u±\z&^mm&\z&ttzwn%m^ 

«««^*J»offltaaaE*lPl»i:«-*-CPP (Curr 

e n t Perpendicular to Plan 

[0124] ^co h^-*/i/«*«tt»**^-H:, Tgl5« 
1 , !MH£J| 12 3, ifcfc»^HOWbl£<&/l 125, 

5S»tttr^« 127, imte. h >*^mmm 1 2 9 , & 
ift^y-i 131, m2<D&&m&m 133, 30 
^*/mi*&fc®mm<Dmm&mm&mmi 35, 

±UWMS 1 3 7 £<f ;L3 0 ±»XWT»««W* h > 
*/MWE3»««4x, aS«tttf ^« 1 2 7Rxr&9t&7 y - 

si 3 io«*rRi^*B*tas^fwj:oT, h^^^aa^ 

(MR AM) JwtigfflpISg^fo^o 40 
[0125] EJLhttE Lfc J: 5 *»«ttSt»*srF-«:« 

[0126] t^^-^t-ai*, »«<r-f**as 

[0 12 7] -y-^^i/v-a V05t4iSJrtt±i£(7)#JBffiS 



) ftffl 2001-160640 

24 

y-K*&#Eift$iv :o5-K»w-«t^M7 

awksbk y - * Ktewjts 

[0128] *«^^»^IB®^eo-S-efc 
[ 0 l 2 9 ] SUf (i^ h>l:g*$ix, IE 

[0130] aaf^^«t5^ ^ y K^^-r 

[0131] f-^^V^g ^tegg®j^/u£{£^1~3tf 

K#*±tf e>*ifcffift=i>f jut, r<D = >f /u£J**i&ir 

b*S»*li]Kfc^fe«fifc$*t« 0 
[0132] 79^^=— 97— All@^Wc^±T2 

[0133] «±nwLfc3mfio»ffi, Rxmtn\z» 

[0 134] *fc, «OjftBt*«fe», «*.tf^<y*X 
jxt°v^tS:SL^) *#bh54bft 

[0 1 3 5] 

4rc, mm%mtmmft%m&'tz>z. k&*imx& 



(14) 
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[1212] fgl OlIM^fS^JJcffl^T, ^S^ffi 

[i3] *«W(7)*io|llfi«l»KJ;5aft«tt«J*3lf 
[04] *3BW^*l^*«»llilrJ:sa*»KS&** 

[0 5] **W(0»fio||Jtejgffl^J:5W««R«b*3(| 

Al/:WJ 1-3 «r*-i-0rffiH-C*>5. 
[0 6] ^W^»io|l*»<»^J:5«««gt»»# 

[0 7] **W^JB2 0|ltt»l!a^J:4«jK«SiS»** 
[08] *«M^JR2<D||*?B»^J:5«*«»i»** 

[09] tt&vxsnnmmMtcxzm&ig&iMmjt 
[010] #*W(ojB4ois*«i»fc i ts*«asa** 
[011] *¥£w<Dm4<nmmmm\z£zmni&i7i%}%: 



10 



20 
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* [01 2] SOfcWl^«ft*il*i:MR*l*Sr*-*-H-efc 
[013] |IJ£M2<Dg^n*^ ? ^5B£^H»o tM 
[014] |IJ6CT4<^S 5 Pfi : «lfi^tl5«»H 9 oirM 

[015] HJ£095(OMRfti^Sr^i-0t:-fcSo 

[016] y K»cBBi-*«»ftasi-e& 

So 

[017] 3 — ^SJB«^y Kte*5JtS«4R«StS»** 

[018] a— KOtt^M«r*1"*lft»tt 
0-efc5 o 

[019] ^tilit^ 

[02 0] W7^*SO®aW 



3 1 

3 3 

3 5 

3 7 

3 9 

4 1 
4 3 
4 5 



•mi <OR^B£t£Jf 

•mi (ommm 

i?3 (o&smfa 
■ y — k 



[0i] 



[02] 



45 U- K*S 




43 82<DJ53BteS 
41 £30&fittt» 

39 * raiHKttAi 

37 m2CD5tmte» 

35 min^m 
33 3gi<aBfat£» 
31 mi ommfem 
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[1213] 



[04] 




33 




47 T&J8 
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[07] 



[01 0] 



73 
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75 K 

73 &20J5SSta*±S 
71 BIBHSM 
69 2K b££A 

65 JH&Ettff 

63 JSffitetf >S 
61 $14)£&&t&8 
47 




115 

113&2<GE$£Bm/I 
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109 

107 Mtt£7iJHV 
105BKtte£S 

101 mi<75S»M4S 
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